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* Current QA/QC at DMCIi

— Does it tell you how good the data is for
your purpose ?

 What is QA4EQ ?
» Quality Indicators
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* Fairly standard methods,

Saturation (see map right)
DN range of RAW data
Column odd/even pixel offsets

Row odd/even pixel offsets
(temporal)

Reference pixel check
Calibration check (where
appropriate)

Artefacts (vertical or horizontal
features in data)

Long term radiometry
exceptions (time series
monitoring)

Radiance Range

Bank to Bank radiometry
differences

Signal to noise ratio
Geometric accuracy

Current QA/QC at DMCIl
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I DUDOOfe7sm.imi_LOG.txt - Notepad

File Edit Format Wiew Help L Example Of Iog flle

F:“DMC Data =mashDUOOCOFeFsm. imi

Ninber OF Sancies - a7 — Log file covers all checks in a
Channel Number = 7 simple manner

VGA Gain - Green = 14 — Key elements being moved into
255 Gadn C Green 242 metadata

CDs Gain - Red = 42 c .

€05 Gafn = NIR = 42 — Not necessary to use this quality
o data (we expect few users will be
Saturated pixels Green - 2023207 Interested), but can be accessed
e o gl by the end user

saturated Pixels Red = 4308060 .

Lol el o o — Process is partly automated. Next

Mean walue = 171,515

Saturated Pixels NIR = 21516214
Total Pixels = 71387568
Saturation % = 30,7003

Mean walue = 186,914

DM RAMGE CHECK
Green Histogram (%)

20,2718
2B072e-005
. BEO09Ye-005
.96115e-005
. 34088e-005
L3B137e-005
.B6153e-005
L 00565287
0262665

N e B I e o B

200 Ohoen B ) e
el el U S el el el
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Current QA/QC

* Does it answer how good the data is ?

— Not rea
use to t

e Whatist

ly, its an overview that is more of
ne operations team

ne alternative

— Provide an uncertainty on every pixel in
every scene. If the radiance is 50 W m-2
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mencionameong - QUAIILY Assurance for Earth Observation
(QA4EQ)

* Origins in CEOS WGCV
* http://qadeo.org

« Aim is to provide a framework to guide the
development of a QA/QC system that can
provide quality information at the pixel level
for all data products.

« Level O, Level 1, Level 2, In-situ data



http://qa4eo.org/
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 Why do we need this level of detail ?

— In Europe for the planned GMES services to the
European end-user to allow the end-user to select the
data products that most suit their requirements

« Might be cheaper for the end-user to buy data with higher
uncertainty on the data product, but still acceptable for the
application

« The end user application may require limits on the
uncertainty of the input data for model requirements for
example in climate change studies.

— To allow third party vendors to assimilate the
uncertainty in their value added products




International Imaging Quallty Indlcator -_ Examples (n0|se)

* A ssingle SNR value does o
not capture the
uncertainty and has no
direct use

* The noise contribution is
dependent on the signal
(in part), therefore the

1.6

» Measured Noise
* Noise Model

g
'S

2

NEAL (W/m srum)
-
N

Noise Equivalent Radiance,
-

NEAL = (0.835(£0.003)40.00521(+0.00002)L)"*

100 150 200 250 300
Radiance, L (W/m? sr um)
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International Imaging Quallty Indlcator — Examples (ﬂOlse)
Vignetting
105
100
95 4
. ——senesT]l - DC and pattern
85
T i
a0 — T R A sopi]
1 501 1001 1501 2001 2501 3001 3501 4001 AL S RIS ‘ =
4
0
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100
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2001
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3001
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4001
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Quality Indicators

antification at different levels and

flags still required
— Noise contribution to a data value Is

C

(

ependent on the detector response
pattern noise), the pixel brightness and

t

ne position of the detector on the array

(vignetting)
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* When you create an NDVI product,
how good is it...?

—Red=20 1
-NIR=60 1.2
—NDVI=0.5 0.026

* The uncertainty is much more useful
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What sort of approach to consider ?

« Approach based in part on an ESA multi-
mission generic QA/QC project report (NPL)

Start Start
Point Point
Radiometric Calibration ) Dark Current Measurment ‘ *
Multiple dark current Single dark current
I\Dllark Currentt measurements measurment
bk b Weighted Average (1024)
Qc Qc QcC
i ! "
White Diffuser Write To RAM Spectral
Measurement Relaxation
Qc Qc Qc
v ¥
Transmit to
Ground -
Contains
Contai
ac Description i

Standard Description

Protocol
Standard
Error Budget Pri?ocacgl

Error budget
Actions




e
interntionl Imaoing What sort of approach to consider ?

Steps
1. TOA Radiznce Preduct

2 Absolute Calibration (3 acquisitions) « Lots of ste pPS..."
1. Generztion of TOA radiznce (band integrated valus)
1. Ground datz collection at ERW
2. Instrument and Panel Calibration
b. Surface Measurement

¢ Surface Varizbility across site « Each one is an individual

2. Amesphetic analysis 2t FRV

i DMC Dats Folloett o pration module with documentation
1. Surface Verishility acress site

2. Bvstem neize ( two pixel averags) th at m eetS QA4 E O

3. CCD stability — odd/even pixels

4. CCD stability — CCD cross array varizbili

5. Dark image. s standards
fi. DMC Transfer to Dome-C
Surfzce Vanzbiity zcress site
System noise (large column aver zge)
CCD stzbility — odd /even pixels
CCD stability — CCD cross array varizbili
e s soray varisbiliy « Each one has a QA
Dark Image
b. Cros s-Cal'bIamn (19 mage pairs)

1. DMC Collections over Dome-C
Amespheric changes betwesn overpasses
Surfzce varisbility
Accuracy of pomting
System noise (per overlap zrea)
CCD stzbility (per overlap arez)
Dtk Image Collection
Abselute Calibration zccuracy (from zbove)
Calibration drift
c. Calibration anr{manjr images)

1. DMC collections over stzble sites
d. TOA Radiznce product

i Veriability in target brightmess (hence noize)

i, Absolute calibration after transfer via cross-calibration and
zdjustment for calibration dnft.
tit. CCD stzbility

mw#wwe

5 e e
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« Generic and final physical
Implementation Vicarious

_ o Calibration
— Implementation initially of modules for a
selected satellite (very time consumingq)

— Reuse of some of these (non-specific)
modules with minor changes to | Surace
: easurements
structure (rapid development)

— Example : Vicarious calibration module
has same sub-modules (surface Atmospheric
measurement, atmOSphe“C [ | Measurements

RTC Operation
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* Management modules
(aggregation)
— Modules at such a fine level
are difficult to manage

— In last slide Vicarious
Calibration consisted of
three sub-modules

 Ground Reflectance
Measurements

« Atmospheric Measurements
« Radiative Transfer Code

Vicarious
Calibration

Surface
Measurements

Atmospheric
Measurements

Aerosols

RTC Operation

RadioSondes
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0.5%

w 1.7%

Creating a flow

Linking Modules requires simply
connecting them in sequence
— Requires common interfaces

— Ability to pass parameters and intermediate
data

— Uncertainty passed and combined at each
level and checked using QC check (if
possible)

— Modules can be changed by swapping them
out of the flow and replacing them with
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Process Control

 Simulation

— By connecting modules using the QA
component we automatically
determine uncertainty for new

05% systems.

— Can run dummy data through and
check the QC process at each step

17 ¢ QC Control on process

— QC is not only to validate the output
from the QA
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« Versioning
— Changing a single module changes the whole output, so
every MODULE needs to be versioned

— This information needs to be passed through the system and
stored in some manner so correct modules can be applied for
any retrospective drill-down to the data

« Data Volume and processing

— To store all intermediate uncertainties would require a large
volume, to process to derive these for a user would be heavy
on processing.




Where will DMCii be in 2011 ?

« Developing following elements
— Modular structure, one module per processing step

 Automated QA/QC
— Remedial action

— Operator e-mail
— Process halting

* Produces uncertainty information for each step
— Allows identification of problematic steps that can be




Thank You!

e WWw.dmecii.com

e WWW.SStl.co.uk

Sustainable Earth Observation



